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APPARATUS FOR DETEMfHWIMG 
RESPIRATORY MUSCLE EMDURANCE OF A PERSON 

This invention relates to apparatus for deteiminir^ iBspiratory muscia 
enduranoe of a person. 

The respiratory musde endurance of a person is important because It 
determines .the person's susoeptiblllty to developiag serious breatbii^ 
diflicufties which may lead to respiratory failure and thenefbre death. The 
person's suso^3ft3>nHy to developing serious breathing difficulties Is 
espedaily prevalent in persons with chronic lung disease, in whom 
impalmient of respiratory musde ftindton often co-exists with disease of the 
person's lungs or ainivays* 

There are known different types of apparatus tor detennining the 
respiratory muscle endurance of a person. These known ^pes of apparatus 
comprise a mouthpiece through which the person inspires, and bad- 
provMing means for providing a pressure s^nst which the person bispires. 
The enduranoe is measured as the duration for whteh respiration can be 
sustained by fhe person against the pressure. This pressure may be 
increased at set time intervals aooordlng to known and pr^ieffried 
protocols* The disadvantage of the known apparatus is that the work done 
against the pressure load, arKi hence the energy expended, depends upon 
the pattem of breathing of the person* This pattom of breathing tends to be 
unrepresentative of the person's usual pattsm of breafhing. This Is because 
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the Imposition of the fixed pressure load by the load-pix»v2ding means is 
something that the person is not used to. For example, the peiBon's 
breathing paftem may vary If the load-producing means Is a valve w«h an 
orifice which suddenly opens. Abo for example, the person's breathing 
pattern may depend upon whether the patient makes maximum or minimum 
effort on 'inspiration. Because the pattern of breathing is unrepresentative of 
the person's usual pattern of breathing, interpn^tion of the results obtained 
by the known apparatus Is cRfficutt.and may be rnaocurate. 

It is an aim of the present invention to reduce the above mentioned 
problem. 

Accordingly, in one non-l'imifing embodmnt of the present invention 
there is provided apparatus for detemiining respiratory musde endurance of 
a person, which apparatus comprises a mouthpieoe through which the 
person insplnas, load-providing means for providing a pressure against 
which the person bispfaes, and pressure control means for controlling the 
pressure, the pressure confiol means ba*ng smh that it controls the 
pressuiB in response to a breathir^ paflm of the person. 

Tlie apparatus of the present invention is able to be operated such 
that it is regulated according to the person's breathing pattern. This gives 
more accurate results in the defeennlnation of the respiratory muscle 
endurance of ttie person. 

The apparatus may he one in which the load-piuviding means is a 
rotary valve having an oriftoe which is variable m ^ze. The valve is 
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preferat^ a rotary valve. The rotary valve is preferably a servo^ntroned 
rotary valve. 

The apparatus may be one m which the pressure control means 
comprises an electronic processor. The apparatus may be one In which the 
pressure control means controls breathing power in the form of pressure 
times flow. Altemaflvely, the apparatus may be one fn which the pressure 
oontncd means controls nesfstance at the person's mouth in the fomt of 
pressure divided by flow* in either instance, the apparatus .may be one in . 
which the processor receives a Ittet input in the fomi of the pressure and a 
second input in the fonn of the flow. 

The processor may include a display screen. The pmcessor itiay 
additionally or ahematively Include a hard copy print-out means. Usually, the 
processor wQI be a micro-processor. 

Preferably, the apparatus is one bi which the measurements are 
obtainable as measurements at the mouthpiece. The' measuieihdris 
may be oMaSnaSoUe as measurements at positions other than the mouthpiece 
If de^fod. 

Embodiments of the invention will now be deserted solely by way of 
example and with refer^ce to the accompanying drawings In which: 

Figure 1 shows apparatus for determining r esp iratory muscle 
endurance of a person; 

Figure 2 shows In block diagram fbmi the apparatus shown in Figure 

1; 
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Figure 3 is a graph showing powar ptottad against time in order to 
give energy expended a person; and 

Figure 4 is a gnaph showing resistance plotted against tfane. 

Refenlng to inures 1 and 2, there is shown apparatus 2 for 
detemninlng respiratory muscle endurance of a person. The apparatus 2 
comprises a mouthpiece 4 through which the person inspires. The 
apparatus 2 also comprises load-providing means 6 for providing a pressure 
agahst whteh the person-, inspires. The apparatus further compdses 
pressure control means 8 for controlling the pressuie* The pressure control 
means 8 is such that is oontTX)i$ the pressure In response to a breathing 
pattern oF the person* This enables the breathing pow^ bi the form of 
pressure times flow to be controilable. 

The pressure control means 8 comprises a valve 10 having an orifice 
which is variable in size. The valve 10 is a rotary valve which is senro- 
controlteid a motor 12. An etectaonic pit)ce8Sor control circuit 14 oonArols 
operation of the motor 12. A pressure transducer 16 obtains pr^ifle at the 
valve 10 and translates this pressure into ^ectiical signals which are fed via 
a Bne 18 to the processor control circuit 14. In this way, the processor 
control circuit 14 is able to be fed with a first input in the form of the pressure 
atttievalvelO. 

A flow transducer senses the flow, and appropriate eledrical s^nals 
are sent along One 22 as a second Input for the processor control drcuR 14. 

As shown in Figure 2, the parts 10» 12, 14, 16, 18, 20, 22 form a 
controBed resfMratory power transduce 24. The controlled respiratory 
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power fiansduoer 24 is connected to micro-processor control means 26 as 
shown. . 

The mfCTD-processor control means 26 oompnses a nticro-prooessor 
circuit 28, dIspJay means 30 and a keypad 32. The micro-processor control 
drciiit 28 is shown linked by Dne 34 to the processor control d The 
processor control circuit 14 may be separate from or part of the micro- 

processor circuit 28. 

F^re 1 shows the keypad 32. Figure 1 also shows ihe display 
means 30 In the form of a display screen 36 and a printer 38. Theprinter38 
gives a hard copy print out on paper40. 

Figure 3 shows power in watts plotted against tone in minutes. 
F^ure 3 also shows energy in the fonn of pow^ times time Which is 
the area under the curve. Fgure 3 also indicates endurance Hme and where 
a pati^ stops breathing. Figui^ 3 illustrates how« in one application, power 
is able to be progressively bioeased after a lixed intenral of tvne according 
to a pre-defined protocol sutih that the total time taken for the test opfimises 
the disoiminatory function of tlie test forthe condifbn of interest 

The apparatus 2 may aitemafively be used to control re^stance at a 
person's iiHHith. this being in the Ibmn of pressurie div^^ in this 

connection, F^ure 4 shows resistance ptotted egainst time. 

It is to t)e appreciated that the embod^ents of the invenfion 
descrt>ed above with reference to the accompanying drawings have been 
given by way of example only and thai rnod'rficatk>ns ntay be effects Thus, 
forexample, the shape of the mouthpiece 4 rnay be varied from that shown. 



